With a move toward a 24-hour, 7-days-a-week (24/7) economy, more and more workers are employed in jobs with nonstandard work schedules. Although there is "no one single definition" in the literature, nonstandard work schedules often refer to work shifts in which the majority of worked hours fall outside a typical daytime Monday to Friday work week, and generally include evening shifts, night shifts, weekend work, irregular hours, and split or rotating shifts (Li et al., 2014; McMenamin, 2007; Presser & Ward, 2011) . Data from the American Time Use Survey showed that in the USA between 2010 and 2011, 28% of low-income employees and 20% of all employees worked more than half of their work hours outside the 6 am to 6 pm time band or on weekends (Enchautegui, 2013) . Nonstandard work schedules are also prevalent in other industrialized countries in the west, although a direct comparison of the prevalence may be limited by different definitions and measurements (Li et al., 2014) . In 2005, about 28% of Canadian employees worked one of the following nonstandard schedules -evening, night, rotating, split, on call/causal, and irregular shifts (Williams, 2008) . Between 2001 and 2004, approximately 43% of Australian workers were employed in nonstandard schedules, including weekend, evening, night, rotating, split, on call, and irregular shifts (Dockery, Li, & Kendall, 2009 ). In the 28 EU countries, the average proportion of employees working nonstandard shifts -defined in Eurostat (2016) as work schedules outside the normal working hours (weekdays 8 am to 6 pm) -was estimated to be 18.1% in 2014, varying from high in the Former Yugoslav Republic of Macedonia (37.1%) and Croatia (34.5%) to low in Belgium (7.0%) and Denmark (5.2%).
A substantial body of recent literature has demonstrated the consequence of nonstandard work schedules on workers' well-being (Bara & Arber, 2009; Kino & Chrousos, 2011; Rosenbaum & Morett, 2009; Srivastava, 2010; Szosland, 2010) . Nonstandard work schedules have been identified as one of the factors associated with unfavorable physical and mental health outcomes (Vogel, Braungardt, Meyer, & Schneider, 2012) . Despite a large number of studies on the relationship between nonstandard work schedules and workers' health, findings regarding the direction and significance of the relationship remain inconsistent (Wang, Armstrong, Cairns, Key, & Travis, 2011) .
Furthermore, the existing literature pays little attention to the mechanisms underlying the health effects of working nonstandard schedules. The relationship between nonstandard work schedules and health may be indirect, operating through work-tofamily conflict (WTFC) (Liu, Wang, Keesler, & Schneider, 2011) . Individuals working evening and night shifts may have less time and psychosocial resources for family roles and lower levels of family adjustment compared to nonshift workers (Mauno, Ruokolainen, & Kinnunen, 2015) . The increased WTFC in turn may lead to mental and physical health problems (Frone, Russell, & Cooper, 1992) .
Previous research on the effects of nonstandard work schedules could be susceptible to selection bias, because individuals working nonstandard hours may differ in many ways from those who do not (Li et al., 2014) . Nonstandard work schedules are disproportionately represented among workers with low income and education (Presser, 2003) . Health problems are also more prevalent among the socially and economically disadvantaged segments of the population (Lipman, Offord, & Boyle, 1997) . Thus, failure to account for these selection processes might lead to biased estimates.
This study built on previous work by examining the relationship between nonstandard work schedules and health among a large, nationally representative sample of US adults using the general social survey (GSS). This study contributes to the literature by investigating the mechanism -WTFC -through which nonstandard work schedules might affect health. A more complete understanding of the mediating role of WTFC is needed as it provides clues about family policy that might mitigate the negative consequences of nonstandard work schedules. Additionally, this study has attempted to address some of the methodological limitations associated with prior studies of nonstandard work schedules by using propensity score matching and causal mediation analysis. Lastly, the findings are discussed in light of the international literature on nonstandard work schedules and work-family conflict in order to provide research and policy implications for nonstandard shift workers in the USA.
Background

Importance of understanding workers' health
Workers' health is important for themselves, their families, and the organizations where they work (Cooper & Dewe, 2008; Goetzel et al., 2004) . Poor health may lead to low work productivity, low income, high absenteeism, early retirement, and health care costs (Collins et al., 2005; Van Den Berg, Elders, & Burdorf, 2010) . For example, using a sample of 28,902 US working adults, Stewart, Ricci, Chee, Morganstein, and Lipton (2003) found that common pain conditions (e.g., arthritis, backache, headache, and musculoskeletal symptoms) were estimated to cost organizations about $61.2 billion per year in lost productivity time. This suggests that understanding the social determinants of workers' health is important if these costly outcomes are to be reduced.
Nonstandard work schedules and health
Prior studies suggest that working nonstandard hours is a risk factor for workers' health and well-being (Costa, 2003; Figueiro & White, 2013) . Nonstandard work schedules can be opposed to the human circadian system, which may interfere with the physiological rhythms of day and night (Vogel et al., 2012) . Circadian rhythms are generated and regulated by an internal time-keeping mechanism referred to as "the biological clock" (Van Der Horst et al., 1999) . Although circadian rhythms are usually stable, environmental synchronizers, such as night and irregular shifts, may disrupt them. Consequently, nonstandard work schedules might force workers to make lifestyle choices that are in contradiction with the biological clock and daily rhythm of the general population (Vogel et al., 2012) . For instance, night shifts require workers to invert their activity-rest cycle, which may increase the risk for a circadian sleep disorder, metabolic syndrome, diabetes, and cardiovascular disease (Figueiro & White, 2013; Szosland, 2010) .
Theoretical background
The work-family conflict model provides a useful theoretical framework for understanding the mechanisms through which nonstandard work schedules affect workers' health and well-being (Li et al., 2014; Presser, 2000) . Work-family conflict refers to "a form of inter-role conflict in which the role pressures from the work and family domains are mutually incompatible in some respect" (Greenhaus & Beutell, 1985, p. 77) . Indeed, nonstandard work schedules, often called "unsociable work," may be an important source of inter-role conflict (Strazdins, Clements, Korda, Broom, & D'souza, 2006) .
Much of the existing literature on the association between nonstandard work schedules and workers' well-being focuses on time-based and strain-based conflicts, because the inter-role conflict of workers with nonstandard schedules often occurs due to a shortage of resources such as time and energy (Greenhaus & Beutell, 1985; Henly & Lambert, 2014; Stanczyk, Henly, & Lambert, 2017) . Timebased conflict suggests that nonstandard work schedules may be disruptive to family routines because work hours extend into the evening or weekend (McLoyd, Toyokawa, & Kaplan, 2008) . In addition, strain-based conflict suggests that although shift workers are able to find time to spend with their families, stress from working nonstandard schedules may cause strain-related symptoms such as fatigue, anxiety, and irritability (Johnson & Allen, 2013) . The time pressure and strain from nonstandard work schedules may interfere with workers' ability to maintain their health and well-being (Presser, 2000; Strazdins et al., 2006) .
Work-family conflict is bidirectional in nature (Frone et al., 1992) ; work can interfere with family (work-to-family conflict [WTFC] ), and family can interfere with work (family-to-work conflict [FTWC] ). The current study focused on WTFC in that it examined how nonstandard work schedules (work role) affect workers' health and well-being (family life), and because previous research has suggested that WTFC is more prevalent than FTWC (Frone et al., 1992; Kinnunen & Mauno, 1998) . For instance, the results of the study by Frone et al. (1992) indicate that the work domain might be less permeable than the family domain, in the sense that work roles may have a stronger effect on family roles than family roles have on work.
Furthermore, when examining the role of workfamily conflict in the relationship between nonstandard work schedules and health, it is important to note that nonstandard schedules are likely to be endogenous to other work characteristics (Kimmel & Powell, 2006; T€ aht & Mills, 2016) . Nonstandard work schedules might be determined by similar work-related factors or processes, and employees with certain job characteristics are more likely to work nonstandard schedules. In the USA, for example, the prevalence of nonstandard work schedules is higher among part-time workers and workers in service occupations (e.g., protective service such as police officers, prison guards, and fire-fighters) or in the leisure and hospitality sectors (e.g., food services and drinking places) (McMenamin, 2007) . Additionally, working nonstandard schedules is often a requirement of the job, suggesting that American shift workers have limited control over the timing of their work (Presser, 2003) . For workers with little control over work schedules, it is more likely that working nonstandard hours will be associated with increased levels of work-family conflict and less time available to spend with family members (Enchautegui, 2013; Liu et al., 2011) . Therefore, various work characteristics, such as part-time employment, occupation, and control over the work schedule, may influence the selection of workers for nonstandard schedules, which in turn may determine the consequences of these schedules for workers and families (T€ aht & Mills, 2016) .
Moreover, the legal and policy context of a country may potentially determine the extent to which nonstandard work schedules influence health and well-being through the work-family conflict (Boye, 2011) . Differential selection into nonstandard work schedules might be linked to differences in national institutional contexts, such as employment protection, working-hour regulations, and collective bargaining agreements (Mills & Blossfeld, 2003; Regini, 2000) .
For example, in the USA, labor law on protection and compensation for shift workers is not stipulated and the role of collective agreements and the power of unions to affect working times are relatively limited (T€ aht & Mills, 2016) . Moreover, US shift workers rely heavily on the possibility to file a lawsuit to enforce their employment rights, but this has many obstacles, such as their lack of legal knowledge and the financial burden of a lawsuit (Alexander & Haley-Lock, 2013) . In contrast, in The Netherlands, which has a strong collective-bargaining system, work-time regulations are based largely on collective agreements between employers, unions, and employees, and shift workers are protected against "unhealthy working times" by related regulations (Jacobs, 2004) . These macro-level contextual features can play an important role in shaping scheduling practices and other working conditions, which may influence the work-family conflict experience (Lyness, Gornick, Stone, & Grotto, 2012) . For instance, the limited labor laws in the USA for regulating employers' work scheduling practices may magnify the negative effects of nonstandard work schedules on work-family conflict and workers' health, whereas such negative effects might not occur in countries that have stronger legal protection for nonstandard shift workers. Indeed, in the absence of extensive work-related covariates that allow us to adjust for the country-specific institutional context, it is difficult to confirm that the relationships found in empirical research result from working nonstandard schedules.
Empirical literature review
Empirical studies have found that there are negative health consequences of nonstandard work schedules. Compared with standard daytime workers, employees working nonstandard hours are more likely to have health problems, for example stress (Bara & Arber, 2009 ), depression (Rosenbaum & Morett, 2009 ), negative mood (Gassman-Pines, 2011), diabetes (Young, Waclawski, Young, & Spencer, 2013) , and metabolic syndrome (Lin, Hsiao, & Chen, 2009 ). However, the findings have not always been consistent across studies (Figueiro & White, 2013; Vogel et al., 2012) . A systematic review by Wang et al. (2011) , for example, found that published evidence on the relationship between shift work and chronic disease is mixed and inconclusive.
Furthermore, little empirical research has examined the mediating role of work-family conflict (Halbesleben, 2009) . One cross-sectional study of US adults found that nonstandard work schedules are associated with increased work-family conflict, which in turn is negatively associated with parental well-being (Liu et al., 2011) . This suggests that working nonstandard hours might indirectly affect employees' well-being through increased work-family conflict. However, a recent study in Finland showed that nonstandard work schedules could be associated with lower work-family conflict (e.g., increased family time) (Murtorinne-Lahtinen, Moilanen, Tammelin, R€ onk€ a, & Laakso, 2016). Given that Finnish shiftwork organizations have relatively high control over shift scheduling, it is possible that nonstandard shift workers in Finland benefit from the regularity and flexibility in their working hours (Mauno et al., 2015; Murtorinne-Lahtinen et al., 2016) . The findings of the Finnish study highlight the importance of the country-specific institutional settings that may determine the magnitude and direction of the relationships between nonstandard work schedules, work-family conflict, and workers' well-being.
Moreover, it is possible that observed relationships between nonstandard work schedules and shift workers' health and well-being might result from selection rather than causality (Vogel et al., 2012) . Much previous research on the effects of nonstandard work schedules has been susceptible to selection bias, because they used cross-sectional data and/or employed traditional regression models that do not rule out a spurious relationship (Li et al., 2014) . There are only a few studies that have accounted for selection bias by employing advanced techniques.
The study
The current study makes several contributions to the literature. First, many studies on the effects of nonstandard work schedules have not addressed selection bias. Thus, it is possible that unobserved selection into different work schedules could have biased the findings of previous studies. This study was able to account for selection factors by using propensity score matching. Second, studies on the relationship between nonstandard work schedules and health have yielded mixed findings. Also, these studies examined either mental or physical health outcome, but few studies have considered both outcomes simultaneously. Furthermore, although understanding the mechanisms that link nonstandard work schedules and workers' health may be especially important, few studies have examined this mechanism. Work-family conflict may be an important mechanism, as individuals who work nonstandard hours might experience high levels of conflict between work and family roles, which would exacerbate their physical and mental health difficulties.
The purpose of this study was to address each of these limitations and to extend our understanding of the health effects of nonstandard work schedules.
This study explored the following research questions and hypotheses: RQ1: Is there a significant difference in health outcomes between employees who work standard schedules and those who work nonstandard schedules? Hypothesis 1: Employees working nonstandard schedules will have poorer self-rated health, more days of poor mental health, and more days of poor physical health than those working standard day schedules. That is, nonstandard work schedules will be associated with negative health outcomes. RQ2: Is the difference in health outcomes between employees who work standard schedules and those who work nonstandard schedules mediated by workto-family conflict? Hypothesis 2: Working nonstandard schedules will be associated with greater work-to-family conflict, which will in turn be associated with poor self-rated health and more days of poor mental and physical health. That is, nonstandard work schedules will be positively associated with work-to-family conflict, which will in turn lead to negative health outcomes.
Method
Data and sample
This pooled, cross-sectional study utilized data from the 2006, 2010, and 2014 GSS, conducted by the National Opinion Research Center (NORC, 2016) . The GSS uses a replicating cross-sectional design and employs full-probability sampling of US households. The target population of the GSS is noninstitutionalized English-or Spanish-speaking adults aged 18 years or older. The data were collected by face-toface, 90-minute interviews. Additional details about the GSS methods are described in NORC.
The original sample was 4,510 for the 2006 wave, 4,901 for the 2010 wave, and 3,842 for the 2014 wave (total sample 5 13,253), and the response rate was 71%, 70%, and 69%, respectively. For the purposes of this study, only those respondents who were employed and provided information on their work schedules were included, which reduced the sample size to 4,108. Among them, 1,712 were from the 2006 wave, 1,156 from the 2010 wave, and 1,240 from the 2014 wave. Approximately 15% of the sample had missing data, and multiple imputation by chained equations was used to preserve these observations (Royston, 2004) . All covariates used in this study were included in the imputation model and 10 imputed data sets were created.
Measures
Outcome variables. Three measures of health were used: self-rated health, days of poor physical health, and days of poor mental health. First, self-rated health was assessed with an item asking: "Would you say that in general your health is excellent, very good, good, fair, or poor?" Higher scores indicated poorer health status (1 5 excellent to 5 5 poor). Dichotomized self-rated health (0 5 excellent/very good/good vs. 1 5 fair/poor) was also used to test whether observed effects were robust across different specifications. Second, days of poor physical health were assessed by the question, "Now thinking about your physical health, which includes physical illness and injury, for how many days during the past 30 days was your physical health not good?" Third, days of poor mental health were measured with the question, "Now thinking about your mental health, which includes stress, depression, and problems with emotions, for how many days during the past 30 days was your mental health not good?" Possible scores ranged from 0 to 30.
Predictor. A work schedule was assessed based on the question, "Which of the following best describes your usual work schedule?" Respondents selected one of six categories, which were dichotomized into nonstandard schedules (afternoon, night, split, irregular/on-call, and rotating shifts) and standard schedules (day shift). Although this study used self-reported work schedules (i.e., selecting one category from various work schedules), nonstandard work schedules also can be measured by using the respondent's starting and ending worktimes that may capture the "majority hours" definition (Li et al., 2014; McMenamin, 2007; Presser & Ward, 2011) . This alternative measure, however, was not included in this study because the GSS does not provide information on the starting and ending times of work.
Mediator. WTFC was measured by the following question: "How often do the demands of your job interfere with your family life?" The response scale ranged from often to never, which was later reversecoded so that higher scores indicated higher levels of conflict (never 5 1 to often 5 4).
Covariates. Multivariate analyses were adjusted for a range of demographic and socio-economic characteristics that are likely to be associated with nonstandard work schedules and/or health. For demographics, age was measured in years and gender was measured as a dummy variable (1 5 female, 0 5 male). Race was measured with dummy variables indicating whether the respondent was White, African American, or Other. Dummy variables were created to indicate whether the respondents were married, divorced/separated/widowed, or never married. The number of non-school-aged children (age 0-5 years) and preteens (age 6-12 years), and household size (the number of members in the household), were measured as continuous variables.
For socio-economic status, education was measured with dummy variables to indicate less than high school, high school, some college, and college or above. Income was measured by household income in the last year (before taxes and/or other deductions; three categories: "15$0-$9,999," "25$10,000-$24,999," "35$25,000 or above"). A dummy variable was created to indicate whether the respondent was born outside the USA (1 5 yes, 0 5 no). Residential area was measured by dummy variables indicating urban, suburban, and rural locale.
Regarding work characteristics, work hours were measured by the number of hours worked per week, and working full time (status perceived by employees) was indicated with a dummy variable (1 5 full time, 0 5 part time). Extra work hours were measured by the number of days per month the respondents worked extra hours beyond their usual schedule. Also included were dummy variables indicating whether extra work hours were mandatory (1 5 yes, 0 5 no), whether the respondents had union membership (1 5 yes, 0 5 no), whether they received a salary or an hourly wage (1 5 salary, 0 5 hourly), whether they were allowed to change the starting and quitting times of their work on a daily basis (1 5 often/sometimes, 0 5 rarely/never), and whether it was hard to take time off during work to take care of personal matters (1 5 somewhat/very hard, 0 5 not hard). A series of dummy variables was created to indicate workers' occupations: (i) managers, senior officials, and legislators, (ii) professionals, (iii) technicians and associate professionals, (iv) clerks, (v) service workers and shop and market sales workers, (vi) skilled agricultural, fishery, and forestry workers, (vii) craft and related trades workers, (viii) plant and machine operators, and assemblers, (ix) elementary occupations, and (x) armed forces.
Analytic strategy
This study employed two analytic techniques: propensity score matching and causal mediation analysis.
Propensity score matching. First, to address the selection problem, this study used propensity score matching, which statistically approximates a quasiexperimental research design and serves to minimize pre-existing baseline differences between treatment and control groups (Rosenbaum & Rubin, 1983) . First, a logistic regression model was used to estimate the propensity score which indicates the predicted probability of working nonstandard schedules. This model was adjusted for demographic and social factors that were likely to influence selection into nonstandard work schedules. This was done by including variables that have been shown in previous studies (Enchautegui, 2013; McMenamin, 2007; Presser, 2003) to be associated with the probability of working nonstandard hours. The propensity score model included the following variables: (i) demographics: age, gender, race, marital status, and the number of children and preteens in the household; and (ii) socio-economic status: educational level, household income, and residential area.
With this estimation, each nonstandard shift worker was matched to a standard shift worker who had the closest propensity score. Used was nearest neighbor one-to-one matching with replacement available in the "ps2match" command in Stata. The robustness of results was tested using other matching algorithms: 1 to 1 nearest neighbor matching without replacement, nearest neighbor matching with 3 and 5 neighbors, and caliper matching of 0.2 standard deviations. Next, the balance of the propensity scores was checked by two statistics using the "pstest" command (Leuven & Sianesi, 2003) . First, t-tests for each covariate between matched treatment and control groups were examined. The results of the t-tests showed that there were no significant differences in the matched sample. Second, covariate balance was assessed using the standard bias statistics. In the matched sample, the standardized difference in the means of each covariate was no greater than 20 in absolute values, which suggested that the propensity scores adequately balanced the differences between the groups (Rosenbaum & Rubin, 1985) . An examination was then made of the average effects of nonstandard work schedules on the mediator and outcomes with the estimation of the average treatment effect on the treated (ATT), which calculates averaged differences between matched workers who have similar observed characteristics.
Causal mediation analysis. Second, causal mediation analysis was performed to examine the mediating role of WTFC, using R package "mediation" (Tingley, Yamamoto, Hirose, Imai, & Keele, 2014) . Nonparametric bootstrap mediation analyses (1,000 samples) were conducted, and all analyses were adjusted for propensity scores and other covariates to obtain less biased estimates. This analysis provides estimates of the average direct effect (ADE), the average causal mediation effect (ACME), proportions mediated, and the total effect with standard errors and confidence intervals. Causal mediation analysis is appropriate for this study because it accommodates various types of data including binary, ordinal, and count variables.
Sensitivity tests were conducted using the "medsens" command which takes output from the causal mediation analyses and calculates true indirect and direct effects for different values of the sensitivity parameter (q) (Tingley et al., 2014) . To give the mediation effect a causal interpretation, the causal mediation analysis makes sequential ignorability assumptions: (i) given the observed confounders, the treatment assignment is statistically independent of potential mediators and outcomes; (ii) the observed mediator is independent of potential outcomes given the treatment and other pre-existing covariates (Imai, Keele, & Tingley, 2010, p. 310) . The sensitivity analysis quantifies the degree of violation of sequential ignorability based on the correlation between the error terms of the mediator and of the outcome.
Results
Sample description
The descriptive statistics are presented in Table 1 . The average of self-rated health was 2.33 and 13.6% reported poor self-rated health. The average days of poor mental health and days of poor physical health in the previous month were 3.33 and 2.56 days, respectively. The mean of WTFC (mediator) was 2.32, which fell between rarely (52) and sometimes (53). A quarter of the sample (27.4%) worked nonstandard work schedules. With respect to other work characteristics, just over 80% of the sample worked full time and the average weekly work hours were 42.1. On average, respondents worked extra hours 5.78 days per month, and 28% reported that working extra hours was required by their employer. Approximately one-third of the respondents were paid on a salary basis. Also, 54.3% of the respondents were allowed to change their starting and quitting times (often or sometimes), and 28.3% reported that it was hard to take time off to take care of personal matters. As for occupations, about half of the sample were professionals (19.9%), managers/senior officials/legislators (14.8%), or technicians/associate professionals (14.5%).
For demographic characteristics, the average age was 42.5, and 52.0% of the sample were female. Three-quarters were White and 14.8% were African American. The average number of household members was 2.54. Half of the sample was married (48.1%), followed by never married (27.8%), and widowed/separated/divorced (24.1%). About 12% of respondents were born outside the USA.
Regarding socio-economic characteristics, the highest degree attained was high school dropout for 8.2%, high school for 48.7%, junior college for 9.8%, and bachelor or graduate for 33.3%. About three-quarters of the sample had household income at or above $25,000 in the last year. For area of residence, nearly half of the sample (48.1%) were living Before the main analyses were performed, a test for multicollinearity was conducted to check whether there was sufficient distinction between predictors and covariates. Bivariate correlation analysis showed that coefficients (r) ranged from 0.001 to 0.583, which was within an acceptable range (r < 0.8) (Tabachnick & Fidell, 2007) . This indicated little evidence of problematic multicollinearity among the variables. Table 2 presents the results of the propensity score analyses. The ATT represents the difference in WTFC and health outcomes between the treated and untreated groups that were matched using propensity scores.
Propensity score matching
For the unmatched sample, respondents working nonstandard hours had significantly higher levels of WTFC, more days of poor mental health, and poorer self-rated health compared with those working standard hours. The observed effects of nonstandard work schedules remained significant after matching on propensity scores, suggesting that the noted relationship between nonstandard work schedules and poor health could be attributable to the nonstandard work schedules themselves, but not to selection based on background characteristics. As shown in Table 3 , the results from the robustness tests were very similar to our findings and did not differ across specifications.
The next step was to examine whether WTFC mediated the relationship between nonstandard work schedules and health. In the nonparametric bootstrap mediation, the predictor does not need to significantly predict the outcome in the test of the indirect effects of the mediator (Rucker, Preacher, Tormala, & Petty, 2011) . Therefore, days of poor physical health, which were not significantly associated with nonstandard work schedules in the propensity score model, were also included in the mediation analyses. This is because establishing Baron and Kenny's (1986) first criteria (i.e., a significant relationship between the predictor and the outcome) may reduce the power to detect the mediation effect (MacKinnon, 2008) . Notes: Diff, mean difference between treatment and control group in the matched sample (i.e., average treatment effect for the treated, ATT). Causal mediation analysis Table 4 shows the results of causal mediation analyses. First, for the ACME, results showed that WTFC significantly mediated the effects of nonstandard schedules on the three health outcomes. Specifically, the indirect effect of nonstandard work schedules was 0.022 (ACME, 95% CI 5 0.013-0.030, p 5 0.00) for selfrated health, 0.239 (ACME, 95% CI 5 0.158-0.302, p 5 0.00) for days of poor mental health, and 0.128 (ACME, 95% CI 5 0.068-0.201, p 5 0.00) for days of poor physical health. Second, for the ADE, results demonstrated that nonstandard work schedules did not have a direct effect on the three health outcomes at the conventional level of statistical significance (p > 0.05 for all). Third, the total effects were significant for selfrated health (estimate 5 0.046, CI 5 0.008-0.104, p 5 0.00) and for days of poor mental health (estimate 5 0.432, 95% CI 5 0.214-1.635, p 5 0.00), but not significant for days of poor physical health. Lastly, the proportion of total effect that was mediated by WTFC was 47.8% for self-rated health (95% CI 5 0.202-8.652, p 5 0.00), 55.3% for days of poor mental health (95% CI 5 0.196-0.961, p 5 0.00), and 22.5% for days of poor physical health (p 5 0.47). Notes: 95% CI, bootstrap 95% confidence interval; NWS, nonstandard work schedules; WTFC, work-to-family conflict; SRH, self-rated health; DPMH, days of poor mental health; DPPH, days of poor physical health; Estimate, estimated size of the effect. Notes: ATT, average treatment effect for the treated; NWS, nonstandard work schedules; SWS, standard work schedules; WTFC, work-to-family conflict; SRH, self-rated health; DPMH, days of poor mental health; DPPH, days of poor physical health; point estimate, estimated size of the effect; Diff, mean difference between treatment and control group in the matched sample; No rep, without replacement.
Nonstandard work schedules and workers' health These findings indicated significant indirect effects and no significant direct effects of nonstandard work schedules on health outcomes at the conventional level (p < 0.05). This suggests that the relationship between nonstandard work schedules and the three health outcomes may be fully mediated by WTFC. Figure 1 shows the results of the sensitivity test that plotted the estimated ACME of the WTFC (mediator) against varying values of the residual correlation (the sensitivity parameter, q). The results indicated that the indirect effect of nonstandard work schedules would be maintained as long as q was less than 0.20 for days of poor mental health, and less than 0.10 for both days of poor physical health and self-rated health. This suggests that the indirect effect on days of poor mental health may be more robust to possible unmeasured confounders than that of the other two health outcomes.
The robustness of the results was explored using different specifications of WTFC and self-rated health. These two variables are Likert-type scales, which means that fitting them to the linear model might lead to spurious results. Thus, two different specifications were tried: (i) binary specification, i.e., WTFC into "low conflict" (0 5 never/rarely) or "high conflict" (1 5 sometime/often), and self-rated health into "good health" (0 5 excellent/very good/good) or "poor health" (1 5 fair/poor); and (ii) ordinal specification, i.e., WTFC as a 5-point Likert scale and selfrated health as a 4-point Likert scale. Additional bootstrap causal mediation analyses were then conducted by fitting the two variables to binary logistic regression (Model 1 in Table 5 ) and ordered logistic regression (Model 2 in Table 5 ). The other two outcomes (days of poor mental and physical health) were consistently fitted to Poisson regression as applied in the original models. These additional analyses yielded very similar results to the original analyses -significant mediation effect and no significant direct effect, suggesting that the findings are robust across different specifications.
Lastly, sensitivity analyses were conducted to examine whether specific types of work schedules are differentially related to health outcomes (Tingley et al., 2014) . As shown in Table 6 , the results of sensitivity tests that compared a standard daytime schedule with each of the nonstandard schedules indicated that respondents with any type of nonstandard work schedules had poorer health outcomes (indirectly through WTFC) than those who had a standard daytime schedule. However, the results of tests that compared nonstandard schedules to each other indicated that there were no significant differences between any pairs of nonstandard schedules in health outcomes. Although these findings should be considered with caution because of the small cell sizes for some categories, they may suggest that, compared with working standard schedules, working any type of nonstandard schedules might negatively affect health through increased WTFC.
Discussion
Analyses of data from the GSS indicate that nonstandard work schedules are significantly associated with workers' poor health. First, as predicted in Hypothesis 1, the results of the average treatment effects for the treated (ATT) indicate that individuals working nonstandard hours have more days of poor mental health and poorer self-rated health than their counterpart standard daytime workers. These results were robust when adjusted for selection differences between the standard and the nonstandard shift workers. Our findings are consistent with existing literature on the detrimental health effects of nonstandard Table 5 . Robustness test of the results of causal mediation analyses using different specifications (N 5 4,108 (Lin et al., 2009; Srivastava, 2010; Young et al., 2013) . A further contribution of this study is that it investigated the mechanisms through which nonstandard schedules are associated with workers' poor health. As predicted by Hypothesis 2, the results from the causal mediation analysis showed that WTFC significantly mediates the relationship between nonstandard work schedules and three health outcomes. Regarding direct effects, nonstandard work schedules were not found to be significantly associated with three health outcomes at a conventional level (p < 0.05) when the mediator was entered into the model. The estimates were robust across different specifications of the mediator and outcome variables. These results indicate the significant full mediation effect of WTFC in the relationship between nonstandard work schedules and health.
A possible interpretation of the full mediation might be that, in the absence of WTFC, shift workers may be less likely to experience negative health consequences of nonstandard work schedules. That is, the negative effects of nonstandard work schedules on health might be reduced if the levels of WTFC were reduced. Future research needs to investigate these processes by considering additional mechanisms, for example work-family balance programs for workers' and their families (Tausig & Fenwick, 2001) . Furthermore, given that some of the covariates, such as "whether extra work hours are mandatory" and "number of days worked extra hours" were consistently significantly associated with increased work-family conflict, workplace interventions, and policies that aim to provide greater control over work schedules or hours may contribute to reducing the negative consequences of nonstandard work shifts.
This study has several limitations. The first concerns the measurement of the mediator and health outcomes. Although the full mediation found in this study might indicate the importance of an intermediate variable (WTFC) in explaining the total effect (Preacher & Kelley, 2011) , these findings may be limited by potential self-report bias (Podsakoff, MacKenzie, Lee, & Podsakoff, 2003) . Despite the widespread use of self-report measures of health in social and behavioral research (Jylh€ a, 2009), such self-reports might not provide a reliable measure of "objective" health, because they might be subject to measurement error (Baker, Stabile, & Deri, 2004) . Furthermore, regarding the mediator -an employee's personal experience of WTFC -the single-item measure used in this study might not capture different constructs of WTFC (Greenhaus & Beutell, 1985) . Future research should consider replicating the current findings with more objective health measures as well as a multidimensional measure of WTFC (e.g., the Carlson, Kacmar, & Williams, 2000 multidimensional scale) .
Second, there are limitations regarding the measurement of nonstandard work schedules. The measure in the GSS does not differentiate between nonstandard hours and days. That is, although the GSS specifies different nonstandard hours, such as afternoon or night shifts, it does not measure the other temporal dimension -days (i.e., weekdays vs. weekend). Moreover, the respondents were not allowed to select multiple options even though workers might experience more than one work schedule. Lastly, the GSS does not provide information on schedule unpredictability (i.e., last-minute schedule change), which might be significantly associated with work-family conflict, independent of other aspects of nonstandard work hours (Henly & Lambert, 2014) .
Third, the propensity scores matching method is able to control only for differences in observable characteristics (Rosenbaum & Rubin, 1983) , indicating that there may still be some degree of unobserved heterogeneity. Thus, caution needs to be taken when interpreting the results as causal, because there are unobserved confounders, for example spouses' work schedules and types of child care, that were not included in the analysis (Han, 2004; Rosenbaum & Morett, 2009) . Additionally, although the two analytic techniques employed in this study may reduce concerns about selection bias, these approaches are still limited in their ability to detect a causal relationship, because of the observational and cross-sectional nature of the study design.
As a final point, the target population of the GSS is noninstitutionalized US adults aged 18 years or older. Thus, the study's findings may not be generalizable to individuals living outside the USA or to institutionalized populations. Furthermore, the findings might not be applicable to countries that have a markedly different institutional context. For instance, T€ aht and Mills (2012) found that, in The Netherlands, nonstandard schedules were associated with increased joint activities of parents and children. They also revealed that Dutch couples use nonstandard schedules to engage in "tag-team parenting," thereby allowing at least one parent to care for the children. The authors suggested that the positive effects of nonstandard schedules might be due to "highly regulated nonstandard working times" and "considerable protection of shift workers by unions and collective agreements." The different findings between the current study and T€ aht and Mills's (2012) study point to the need for more cross-national studies that examine whether the institutional context accounts for the differences in the effects of nonstandard work schedules on workers' well-being. Notably, compared with the USA, European Union (EU) countries have strong protections for nonstandard shift workers (T€ aht & Mills, 2016) . For example, the European Working Time Directive requires EU countries to give night-shift workers the right to receive free health assessments and to transfer to day work (The European Parliament and the Council of the European Union, 1993 Union, , 2003 . Also, the average working hours of night workers is not to exceed 8 hours in a 24-hour period. Although similar bills have recently been introduced in the US Congress (e.g., the "Flexibility for Working Families Act" and the "Schedules That Work Act") (Golden, 2015) , they have failed to make it out of committee during the most recent session of Congress (January 2015-January 2017). Importantly, there have been several successful legislative efforts at the municipal level over the recent years (Ben-Ishai, 2015) . For instance, in 2014, San Francisco, California, passed the "Retail Workers Bill of Rights" to ensure predictable schedules and stable hours for workers employed by large chain retailers, and similar legislation has been implemented in Berkeley, California and Seattle, Washington (Golden, 2015; Schneider, 2016) . Nevertheless, further efforts need to be made at the federal and local levels to grant US employees the right to request a change in the timing of their work hours and schedules with a stronger regulation and implementation.
Taken together, the findings from this study show that nonstandard work schedules may have a negative effect on health. Employees with nonstandard schedules are more likely to have poorer health than their counterparts who have standard schedules. Furthermore, WTFC significantly mediates the relationship between nonstandard work schedules and health. This study contributes to the literature by applying propensity score matching and causal mediation analysis to examine the direct and indirect effects of nonstandard work schedules and explore the mediating role of WTFC. Though replication of these findings is needed, the results suggest that working nonstandard schedules may interfere with family life, which in turn negatively affects workers' mental and physical health.
